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MIDDLE FRAME AND FLEXIBLE DISPLAY
DEVICE

BACKGROUND

1. Field of Invention

The present disclosure relates to the field of display
technology, and more particularly to a middle frame and a
flexible display device.

2. Description of the Prior Art

Along with development of mobile terminals, mobile
terminals having a large screen are increasingly popular.

With increasing screen sizes, the mobile terminals have
problems of increasing size and poor portability. Flexible
display devices having a bending property are produced to
solve the problem. However, existing flexible display
devices will be crumpled and even damaged, when the
flexible display devices are bent.

SUMMARY

The present disclosure provides a test circuit for a display
panel and a display device to make a lower cost of the
display device.

The present disclosure provides a middle frame compris-
ng:

a first framework component, a second framework com-
ponent and a tflexible component comprising a first chain
link element, a second chain link element, a third chain link
element, a fourth chain link element, a flexible element and
a plurality of rotors;

the first chain link element rotary connected to the first
framework by the rotor, and slideably connected to the third
chain link element by the rotor;

the third chain link element rotary connected to the
flexible element by the rotor;

the second chain link element rotary connected to the
second framework component by the rotor, and slideably
connected to the fourth chain link element by the rotor;

the fourth chain link element rotary connected to the
flexible element by the rotor:

wherein the plurality of rotors comprise a plurality of first
rotors with a fixed end and a moved end, and both the first
chain link element and the second chain link element have
a groove;

wherein the fixed end of the first rotor 1s fixed on the third
chain link element, and the moved end of the first rotor 1s
extended to the groove of the first chain link element to slide
along the groove of the first chain link element;

wherein the fixed end of the first rotor 1s fixed on the
fourth chain link element, and the moved end of the first
rotor 1s extended to the groove of the second chain link
clement to slide along the groove of the second chain link
element;

the plurality of the rotors comprise at least two axis pins;

wherein the third chain link element and the fourth chain
link element are connected to the tlexible element by the at
least two axis pins respectively.

According to some disclosures, the fixed end of the
plurality of first rotors comprises at least one fixed ornfice;

wherein the fixed end of the first rotor 1s fixed on the first
framework component by the at least one fixed orifice, and
the moved end of the first rotor 1s connected to the first chain
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2

link element to make the first chain link element rotary
connect to the first framework component;

wherein the fixed end of the first rotor 1s fixed on the
second framework component by the at least one fixed
orifice, and the moved end of the second rotor 1s connected
to the second chain link element to make the second chain
link element rotary connect to the second framework com-
ponent.

According to some disclosures, the first chain link ele-
ment comprises a padding layer disposed on nner walls of
the groove.

According to some disclosures, the flexible element com-
prises a plurality of chain links and a plurality of fastenings;

wherein the plurality of chain links are rotary connected
to each other by the plurality of the fastenings.

The present disclosure provides a middle frame compris-
ng:

a first framework component, a second framework com-
ponent and a flexible component comprising a first chain
link element, a second chain link element, a third chain link
element, a fourth chain link element, a flexible element and
a plurality of rotors;

the first chain link element rotary connected to the first
framework by the rotor, and slideably connected to the third
chain link element by the rotor;

the third chain link element rotary connected to the
flexible element by the rotor;

the second chain link element rotary connected to the
second framework component by the rotor, and slideably
connected to the fourth chain link element by the rotor;

the fourth chain link element rotary connected to the
flexible element by the rotor.

According to some disclosures, the plurality of rotors
comprise a plurality of first rotors with a fixed end and a
moved end, and both the first chain link element and the
second chain link element have a groove;

wherein the fixed end of the first rotor 1s fixed on the third
chain link element, and the moved end of the first rotor 1s
extended to the groove of the first chain link element to slide
along the groove of the first chain link element;

wherein the fixed end of the first rotor 1s fixed on the
fourth chain link element, and the moved end of the first
rotor 1s extended to the groove of the second chain link
clement to slide along the groove of the second chain link
clement.

According to some disclosures, the fixed end of the
plurality of first rotors comprises at least one fixed orifice;

wherein the fixed end of the first rotor 1s fixed on the first
framework component by the at least one fixed orifice, and
the moved end of the first rotor 1s connected to the first chain
link element to make the first chain link element rotary
connect to the first framework component;

wherein the fixed end of the first rotor 1s fixed on the
second framework component by the at least one fixed
orifice, and the moved end of the second rotor 1s connected
to the second chain link element to make the second chain
link element rotary connect to the second framework com-
ponent.

According to some disclosures, the first chain link ele-
ment comprises a padding layer disposed on nner walls of
the groove.

According to some disclosures, the plurality of the rotors
comprise at least two axis pins;

wherein the third chain link element and the fourth chain
link element are connected to the tlexible element by the at
least two axis pins respectively.
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According to some disclosures, the flexible element com-
prises a plurality of chain links and a plurality of fastenings;

wherein the plurality of chain links are rotary connected
to each other by the plurality of the fastenings.

The present disclosure provides a flexible display device
comprising;

a supporting sheet and a middle frame comprising a first
framework component, a second framework component and
a tlexible component comprising a first chain link element,
a second chain link element, a third chain link element, a
fourth chain link element, a flexible element and a plurality
of rotors;

the first chain link element rotary connected to the first
framework by the rotor, and slideably connected to the third
chain link element by the rotor;

the third chain link element rotary connected to the
flexible element by the rotor;

the second chain link element rotary connected to the
second framework component by the rotor, and slideably
connected to the fourth chain link element by the rotor;

the fourth chain link element rotary connected to the
flexible element by the rotor;

the flexible supporting sheet comprising a first convex
element;

the second framework component comprising a sliding
slot matched with the first convex element;

the first convex element plugged into the sliding slot.

According to some disclosures, the plurality of rotors
comprise a plurality of first rotors with a fixed end and a
moved end, and both the first chain link element and the
second chain link element have a groove;

wherein the fixed end of the first rotor 1s fixed on the third
chain link element, and the moved end of the first rotor 1s
extended to the groove of the first chain link element to slide
along the groove of the first chain link element;

wherein the fixed end of the first rotor 1s fixed on the
fourth chain link element, and the moved end of the first
rotor 1s extended to the groove of the second chain link
clement to slide along the groove of the second chain link
clement.

According to some disclosures, the fixed end of the
plurality of first rotors comprises at least one fixed orifice;

wherein the fixed end of the first rotor 1s fixed on the first
framework component by the at least one fixed onfice, and
the moved end of the first rotor 1s connected to the first chain
link element to make the first chain link element rotary
connect to the first framework component;

wherein the fixed end of the first rotor 1s fixed on the
second framework component by the at least one fixed
orifice, and the moved end of the second rotor 1s connected
to the second chain link element to make the second chain
link element rotary connect to the second framework com-
ponent.

According to some disclosures, the first chain link ele-
ment comprises a padding layer disposed on inner walls of
the groove.

According to some disclosures, the plurality of the rotors
comprise at least two axis pins;

wherein the third chain link element and the fourth chain
link element are connected to the flexible element by the at
least two axis pins respectively.

According to some disclosures, the flexible element com-
prises a plurality of chain links and a plurality of fastenings;

wherein the plurality of chain links are rotary connected
to each other by the plurality of the fastenings.

According to some disclosures, the flexible display device
also comprises a housing comprising a first housing, a
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4

second housing and a bent element disposed between the
first housing and the second housing.

The flexible display device as claimed in the claim 17,
wherein the bent element comprises a supporting {frame and
a flexible skin member which are produced by an integral
injection mode process.

According to some disclosures, the housing comprises a
locating slot disposed on inner walls of the housing, and the
flexible supporting sheet comprises a second convex ele-
ment,

the second convex element plugged into the locating slot.

According to some disclosures, the flexible display device
also comprises a flexible plate comprising a step, and the
housing comprises a limiting slot matched with the step;

the step plugged into the limiting slot.

The present disclosure can improve the bending property
of the flexible display device by disposing the flexible
component of which the first chain link element, the second
chain link element, the third chain link element, the fourth
chain link element, the flexible element and a plurality of
rotors work together.

Aforementioned contents of the present disclosure will be
a better understood with reference to the following descrip-
tion, appended claims and accompanying figures.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a structural schematic diagram of a flexible
display device according to the present disclosure.

FIG. 2 1s a structural schematic diagram of a housing
according to the present disclosure.

FIG. 3 i1s another structural schematic diagram of a
housing according to the present disclosure.

FIG. 4 1s a first structural schematic diagram of a middle
frame according to the present disclosure.

FIG. 5 1s a second structural schematic diagram of a
middle frame according to the present disclosure.

FIG. 6 1s a third structural schematic diagram of a middle
frame according to the present disclosure.

FIG. 7 1s a structural collaboration diagram of a flexible
supporting sheet and a second framework component
according to the present disclosure.

FIG. 8 1s another structural collaboration diagram of a
flexible supporting sheet and a second framework compo-
nent according to the present disclosure.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
vy

ERRED

The following description of every embodiment with
reference to the accompanying drawings 1s used to exem-
plify a specific embodiment which may be carried out 1n the
present disclosure. Directional terms mentioned 1n the pres-
ent disclosure, such as “top”, “bottom™, “front”, “back”,
“lett”, “right”, “inside”, “outside”, “side” etc., are only used
with reference to the orientation of the accompanying draw-
ings. Therefore, the used directional terms are intended to
illustrate, but not to limit, the present disclosure. In the
accompanying drawings, units with similar structures are
indicated by the same sign.

Reference throughout the specification to “embodiment”
means that a particular feature, structure, or characteristic
described in connection with the embodiment 1s 1included 1n
at least one embodiment. Thus, appearances of the phrases
“embodiment” 1n places throughout the specification are
may be combined 1n any suitable manner in one or more
embodiments. Thus, the particular features, structures, or
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characteristics illustrated or described in connection with
one embodiment may be combined, 1n whole or 1n part, with
the features structures, or characteristics of one or more
other embodiments without limitation. Such modifications
and vanations are intended to be included within the scope
of the present invention.

As shown 1n FIG. 1, FIG. 1 1s a structural schematic
diagram of a flexible display device according to the present
disclosure. The flexible display device 1000 comprises a

middle frame 100, a flexible supporting sheet 200, a housing,
300, and a flexible display 400.

The flexible displays 400 comprise flexible organic light-
emitting displays, flexible liqud crystal displays, flexible
clectrophoretic displays, and so on, where kinds of the
flexible displays 400 are not limited herein. The flexible
display 400 comprises a flexible display panel 410 and a
flexible plate 420 which are adhered by optical cement. The
flexible display 400 also comprises a tlexible touch layer.
The flexible display 400 are attached or coated with polar-
izing film to improve display.

As shown 1n FIG. 2, The housing 300 comprises a first
housing 310, a second housing 320 and a bent element 330
disposed between the first housing 310 and the second
housing 320. The first housing 310 and the second housing
320 are made of hard materials like aluminum alloys, hard
plastics, stainless steel and so on. And the first housing 310
and the second housing 320 are used to dispose batteries,
circuit boards, cameras and other electronic or mechanical
components.

The bent element 330 comprises a supporting frame 331
and a flexible skin member 332 which are produced by an
integral 1njection mode process. The flexible skin member
332 having a bending property can make the housing 300
bent.

Component materials of the supporting frame, which 1s a
hard supporting frame, are same or diflerent with component
materials of the first housing 310 and the second housing
320, and are not limited herein. As shown in FIG. 3, the
supporting frame 331 can support bent part of the flexible
display device 1000 to avoid crumpling, when the flexible
display device 1000 1s 1n a bending state.

The bent element 330 also comprises a plurality of
inverted member disposed between the first housing 310, the
second housing 320, the supporting frame 331 and the
flexible skin member 332 improve binding forces of them.

Furthermore, the first housing 310, the second housing
320, and the supporting frame 331 are roughened to avoid
them being stripped from the flexible skin member 332.

As shown 1n FIG. 1, the housing 300 comprises a limiting
slot, and the tlexible plate 420 comprises a step 421 matched
with the limiting slot. The step 421 plugged 1nto the limiting,
slot can avoid the tlexible plate 420 being stripped from the
housing 300 when the flexible display device 1000 1s 1n a
bending state, and can encapsulate the middle frame 100, the
flexible supporting sheet 200 and the flexible display panel
410 1n the housing 300.

AS shown 1 FIG. 1 and FIG. 4, the middle frame 100
comprises a {irst framework component 110 matched with
the first housing 310, a second framework component 120
matched with the second housing 320 and a flexible com-
ponent 130 matched with the bent element 330.

As shown 1n FIG. 4, the flexible component 130 com-
prises a first chain link element 131, a second chain link
element 132, a third chain link element 133, a fourth chain
link element 134, a flexible element 135 and a plurality of
rotors 136.
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6

The first chain link element 131 1s rotary connected to the
first framework 136 by the rotor 136, and slideably con-
nected to the third chain link element 133 by the rotor 136.
The third chain link element 133 1s rotary connected to the
flexible element 135 by the rotor 136. The second chain link
clement 132 1s rotary connected to the second framework
120 component by the rotor 136, and slideably connected to
the fourth chain link element 134 by the rotor 136. The
fourth chain link element 134 1s rotary connected to the
flexible element 135 by the rotor 136.

According to some disclosures, the plurality of rotors 136
comprise a plurality of first rotors with a fixed end and a
moved end, and both the first chain link element 131 and the
second chain link element 132 have a groove 13.

The fixed end of the first rotor 1s fixed on the third chain
link element 133, and the moved end of the first rotor 1s
extended to the groove 13 of the first chain link element 131
to slide along the groove 13 of the first chain link element
131. The third chain link element 133 1s stretched relative to
the first chain link 131 to compensate shape changes and to
reduce stress of the flexible display device 1000, when the
flexible display device 1000 1s in a bending state.

The fixed end of the first rotor 1s fixed on the fourth chain
link element 134, and the moved end of the first rotor 1s
extended to the groove 13 of the second chain link element
132 to slide along the groove 13 of the second chain link
clement 132. The fourth chain link element 133 1s stretched
relative to the second chain link 132 to compensate shape
changes and to reduce stress of the flexible display device
1000, when the flexible display device 1000 1s 1n a bending
state.

The fixed end of the plurality of first rotors comprises at
least one fixed orifice. Wherein the fixed end of the first rotor
1s 1ixed on the first framework component 110 by the at least
one fixed orifice, and the moved end of the first rotor 1s
connected to the first chain link element 131 to make the first
chain link element 131 rotary connect to the first framework
component 110.

The fixed end of the first rotor 1s fixed on the second
framework component 120 by the at least one fixed ornfice,
and the moved end of the second rotor 1s connected to the
second chain link element 132 to make the second chain link
clement 132 rotary connect to the second framework com-
ponent 120.

According to some disclosures, the first chain link ele-
ment 131 comprises a padding layer 14 disposed on inner
walls of the groove 13 to stop the first rotor sliding along the
groove 13 of the first chain link element 131 at will.

According to some disclosures, the plurality of the rotors
comprise at least two axis pins. The third chain link element
133 and the fourth chain link element 134 are connected to
the flexible element 135 by the at least two axis pins
respectively. The third chain link element 131, the fourth
chain link element 134 and the tlexible element 133 can slide
relative to each other, when the flexible display device 1000
1s 1n a bending state.

According to some disclosures, the flexible element 135
comprises a plurality of chain links like chain link 1351,
chain link 1352, chain link 1353 and so on, as shown 1n FIG.
5. The flexible element 135 also comprises a plurality of
fastenings, such as fastening 1354 connected to the chain

link 1351 and the chain link 1352, and fastening 1355
connected to the chain link 1352 and the chain link 1353.
Because the chain links connected to each other by the
fastenings can rotor with each other under, the chain links
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can bend under collaboration of the fastenings when the
flexible display device 1000 1s 1n a bending state, as shown
in FIG. 6.

As shown 1n FIG. 7, the flexible supporting sheet 200
comprises a first convex eclement 210, and the second
framework component 120 comprises a sliding slot 1211
matched with the first convex element 210. The {first convex
clement 210 1s plugged into the sliding slot 121 to stop the
flexible supporting sheet 200 sliding, when the flexible
display device 1000 1s 1n a bending state. As shown in FIG.
8, the flexible display device 1000 also comprises a limait
clement disposed in the sliding slot 121 to limit sliding
distance of the flexible supporting sheet 200 and avoid an
over bending degree of the flexible display device 1000,
when the flexible display device 100 1s in a bending state.

As shown 1n FIG. 1, the flexible supporting sheet 200 also
comprises a second convex element 220, and the housing
300 comprises a locating slot 340 disposed on 1nner walls of
the housing 300. The second convex element 220 1s plugged
into the locating slot 340.

The present disclosure can improve the bending property
of the flexible display device by disposing the flexible
component of which the first chain link element, the second
chain link element, the third chain link element, the fourth
chain link element, the flexible element and a plurality of
rotors work together.

The present disclosure 1s described 1n detail in accordance
with the above contents with the specific preferred
examples. However, this present disclosure 1s not limited to
the specific examples. For a person of ordinary skill 1n the
art, on the premise of keeping the conception of the present
disclosure, the technical personnel can also make simple
deductions or replacements, all of which should be consid-

ered to belong to the protection scope of the present disclo-
sure.

What 1s claimed 1s:

1. A middle frame comprising:

a first framework component, a second framework com-
ponent and a flexible component comprising a first
chain link element, a second chain link element, a third
chain link element, a fourth chain link element, a
flexible element and a plurality of rotors;

the first chain link element rotary connected to the first
framework by the rotor, and slideably connected to the
third chain link element by the rotor;

the third chain link element rotary connected to the
flexible element by the rotor;

the second chain link element rotary connected to the
second framework component by the rotor, and slide-
ably connected to the fourth chain link element by the
rotor:;

the fourth chain link element rotary connected to the
flexible element by the rotor;

wherein the plurality of rotors comprise a plurality of first
rotors with a fixed end and a moved end, and both the
first chain link element and the second chain link
clement have a groove;

wherein the fixed end of the first rotor 1s fixed on the third
chain link element, and the moved end of the first rotor
1s extended to the groove of the first chain link element
to slide along the groove of the first chain link element;

wherein the fixed end of the first rotor 1s fixed on the

fourth chain link element, and the moved end of the

first rotor 1s extended to the groove of the second chain

link element to slide along the groove of the second
chain link element;

the plurality of the rotors comprise at least two axis pins;
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wherein the third chain link element and the fourth chain
link element are connected to the flexible element by
the at least two axis pins respectively.

2. The middle frame as claimed 1n claim 1, wherein the
fixed end of the plurality of first rotors comprises at least one
fixed orifice;

wherein the fixed end of the first rotor 1s fixed on the first
framework component by the at least one fixed ornfice,
and the moved end of the first rotor 1s connected to the
first chain link element to make the first chamn link
clement rotary connect to the first framework compo-
nent;

wherein the fixed end of the first rotor 1s fixed on the
second framework component by the at least one fixed
orifice, and the moved end of the second rotor 1is
connected to the second chain link element to make the
second chain link element rotary connect to the second
framework component.

3. The middle frame as claimed in claim 1, wherein the
first chain link element comprises a padding layer disposed
on mner walls of the groove.

4. The middle frame as claimed 1n claim 1, wherein the
flexible element comprises a plurality of chain links and a
plurality of fastenings;

wherein the plurality of chain links are rotary connected
to each other by the plurality of the fastenings.

5. A middle frame comprising:

a first framework component, a second framework com-
ponent and a flexible component comprising a first
chain link element, a second chain link element, a third
chain link element, a fourth chain link element, a
flexible element and a plurality of rotors;

the first chain link element rotary connected to the first
framework by the rotor, and slideably connected to the
third chain link element by the rotor;

the third chain link element rotary connected to the
tflexible element by the rotor;

second chain link element rotary connected to the second
framework component by the rotor, and slideably con-
nected to the fourth chain link element by the rotor;

the fourth chain link element rotary connected to the
flexible element by the rotor,

wherein the plurality of rotors comprise a plurality of first
rotors with a fixed end and a moved end, and both the
first chain link element and the second chain link
clement have a groove:

wherein the fixed end of the first rotor 1s fixed on the third
chain link element, and the moved end of the first rotor
1s extended to the groove of the first chain link element
to slide along the groove of the first chain link element;

wherein the fixed end of the first rotor i1s fixed on the
fourth chain link element, and the moved end of the
first rotor 1s extended to the groove of the second chain
link element to slide along the groove of the second

chain link element.

6. The middle frame as claimed 1n claim 5, wherein the
fixed end of the plurality of first rotors comprises at least one
fixed orifice;

wherein the fixed end of the first rotor 1s fixed on the first
framework component by the at least one fixed orifice,
and the moved end of the first rotor 1s connected to the
first chain link element to make the first chain link
clement rotary connect to the first framework compo-
nent;

wherein the fixed end of the first rotor i1s fixed on the
second framework component by the at least one fixed
orifice, and the moved end of the second rotor 1is
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connected to the second chain link element to make the
second chain link element rotary connect to the second
framework component.

7. The middle frame as claimed 1n claim 5, wherein the
first chain link element comprises a padding layer disposed
on mner walls of the groove.

8. The middle frame as claimed 1n claim 5, wherein the
plurality of the rotors comprise at least two axis pins;

wherein the third chain link element and the fourth chain

link element are connected to the tlexible element by
the at least two axis pins respectively.

9. The middle frame as claimed 1n claim 5, wherein the
flexible element comprises a plurality of chain links and a
plurality of fastenings;

wherein the plurality of chain links are rotary connected
to each other by the plurality of the fastenings.

10. A flexible display device comprising:

a supporting sheet and a middle frame comprising a first
framework component, a second framework compo-
nent and a flexible component comprising a first chain
link element, a second chain link element, a third chain
link element, a fourth chain link element, a flexible
clement and a plurality of rotors;

the first chain link element rotary connected to the first
framework by the rotor, and slideably connected to the
third chain link element by the rotor;

the third chain link element rotary connected to the
flexible element by the rotor;

the second chain link element rotary connected to the
second framework component by the rotor, and slide-
ably connected to the fourth chain link element by the
rotor;

the fourth chain link element rotary connected to the
flexible element by the rotor;

the flexible supporting sheet comprising a first convex
element:;

the second framework component comprising a sliding
slot matched with the first convex element;

the first convex element plugged into the sliding slot.

11. The flexible display device as claimed 1n claim 10,
wherein the plurality of rotors comprise a plurality of first
rotors with a fixed end and a moved end, and both the first
chain link element and the second chain link element have
a groove;

wherein the fixed end of the first rotor 1s fixed on the third
chain link element, and the moved end of the first rotor
1s extended to the groove of the first chain link element

to slide along the groove of the first chain link element;
wherein the fixed end of the first rotor 1s fixed on the

fourth chain link element, and the moved end of the
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first rotor 1s extended to the groove of the second chain
link element to slide along the groove of the second
chain link element.

12. The flexible display device as claimed 1n claim 11,
wherein the fixed end of the plurality of first rotors com-
prises at least one fixed orifice;

wherein the fixed end of the first rotor 1s fixed on the first

framework component by the at least one fixed orifice,

and the moved end of the first rotor 1s connected to the
first chain link element to make the first chain link

clement rotary connect to the first framework compo-
nent;

wherein the fixed end of the first rotor 1s fixed on the

second framework component by the at least one fixed
orifice, and the moved end of the second rotor 1is
connected to the second chain link element to make the
second chain link element rotary connect to the second
framework component.

13. The flexible display device as claimed 1n claim 11,
wherein the first chain link element comprises a padding
layer disposed on inner walls of the groove.

14. The flexible display device as claimed in claim 11,
wherein the plurality of the rotors comprise at least two axis
pins;

wherein the third chain link element and the fourth chain

link element are connected to the flexible element by
the at least two axis pins respectively.

15. The flexible display device as claimed 1n claim 11,
wherein the flexible element comprises a plurality of chain
links and a plurality of fastenings;

wherein the plurality of chain links are rotary connected

to each other by the plurality of the fastenings.

16. The tlexible display device as claimed 1n the claim 11,
wherein the tlexible display device also comprises a housing
comprising a first housing, a second housing and a bent
clement disposed between the first housing and the second
housing.

17. The tlexible display device as claimed 1n the claim 16,
wherein the bent element comprises a supporting {frame and
a flexible skin member which are produced by an integral
injection mode process.

18. The flexible display device as claimed in the claim 16,
wherein the housing comprises a locating slot disposed on
inner walls of the housing, and the flexible supporting sheet
comprises a second convex element;

the second convex element plugged into the locating slot.

19. The flexible display device as claimed in the claim 16,
wherein the flexible display device also comprises a flexible
plate comprising a step, and the housing comprises a lim-
iting slot matched with the step;

the step plugged into the limiting slot.
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